ABSTRACT Recent advances in optics have shown that solitons have a great potential for upgrading the future optical systems which demand fast and reliable data transfer.
INTRODUCTION
The communication revolution of this era demands fast and reliable data transfer from transmitter to receiver. Optical networks have become an essential requirement in keeping the pace of development in terms of transmission of data, voice and multimedia. Already the industry has responded to this change and various technologies have emerged in optics. The undersea fiber optic connections to ultra-long haul connections indicate the impact of this revolution. Photonics promises to revolutionize the area of information technology and the 21st century, just as electronics revolutionized the past hundred years or so [1] [2] . Almost all of voice and data (internet) traffic is routed through terrestrial and submarine optical fiber links, connecting the world together. Invention of the optical amplifiers (OAs) and wavelength-division multiplexing (WDM) technology enabled very high capacity optical fiber communication links that run for thousands of kilometers without any electronic repeaters, but at the same time brought many design challenges. In WDM optical fiber communications, information bits are used to modulate the (light) carriers at many wavelengths, which are then transmitted in a single strand of fiber [3] . One of the emerging technologies in optical networks is solitons which promises to benefit the commercial ultra-long haul alloptical multi-terabit networks spanning distances up to many millions of kilometers. Solitons are localized nonlinear waves that have highly stable properties that allow them to propagate very long distances with very little change [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . In this paper we present a novel technique of memory storage using soliton waves. This technique reduces the expenditure spend in optical networks for memory storage. Also the memory techniques we present is volatile in nature, hence could be used in realization of all optical networks without the usage of electronic memory storage systems. 
SOLITON WAVES

SOLITONS FEATURES
The monolithic integration of optoelectronic integrated circuits in making rapid progress but due to technical hurdles, are becoming incompatible in optical networks. The technical hurdles include the switching timing of transistor, which is of minimum 5ps, and the processing speed of 5ns. Also the cost of these IC's plays a negative role in building a optical network whereas the theoretical speed of optical fibers is 25THz. At the same time we witnessed the development of new technology called as solitons which had the ability to resolve the problems faced by optical networks. In 1973 A. Hasegawa and F. D. Tappert, predicted the transmission of light through an optical fiber is similar to the flow of soliton waves [4] . Any optical pulse, which is transmitted into a loss less fiber, forms itself to become solitons like Fourier transmission modes in a linear transmission system. This result was confirmed experimentally in 1980 by [5] . In 1988 Mollenauer and Smith were successful in demonstrating the first alloptical soliton transmission by use of the Raman process in fiber over a distance of 4000 km. They used a 55-ps soliton pulse that was periodically amplified by Raman pumps injected into the fiber every 41.7 km in both the parallel and anti-parallel directions [15] [16] . Due to the short pulse duration and high stability, solitons could form the high-speed communication backbone of tomorrow's information super-highway. One of the key technological developments that make use of such soliton pulses for our future costeffective and repeater less communication is the invention of erbium doped fiber amplifier (EDFA) [2] .
The optical transmission losses such as dispersion and non-linearity can be eliminated by transmitting Ultra short pulses. The decrease in the amplitude of the wave can also be eliminated by using Raman amplification or EDFA along with self induced transparency.
In particular, the use of 40 Gbitls line is becoming the standard for next generation systems and dispersion managed solitons are now believed to be the major candidate. In addition to their application to transmission between two points, solitons have particular merit for use in high speed optical time division networks because of their intrinsic short pulse structure and the stationary pulse shape. Such applications are now being pursued in various parts of the world. Thus, most internet traffics in the 21st century will be carried by optical solitons [17] . Since solitons do not suffer distortion from nonlinearity and dispersion, which are inherent in fibers, the natural next step is to construct an all-optical transmission system in which fiber loss is compensated by amplification.
In fact, the optical transmission systems prior to 1991 required repeaters periodically installed in transmission lines to regenerate optical pulses which have been distorted by fiber dispersion and loss. A repeater consists of a light detector and light pulse generators. Consequently, it is the most expensive unit in a transmission system and also the bottleneck to increase in the transmission speed. Repeater less transmission is a very innovative concept that few people believed to be possible. In the absence of realistic optical amplifiers, Hasegawa in 1983 proposed to use the Raman gain of the fiber itself. The idea was used in the first long distance all-optical transmission experiment by Mollenauer Consider a flat sheet of fiber optic material with variable refractive index such that whenever a soliton pulse enters into it, it direction of propagation forms a closed loop. Generally in graded index fibers the direction of the pulse continuously changes with the change in the refractive index of the fiber similarly in this flat sheet of optic material the refractive index changes such that the optical pulse makes a closed loop. The pulse gets trapped in the closed loop due to the internal reflection [18] . Considering the stable properties of the solitons, the optical pulse used in this process is solitons. Such a trapped soliton pulse can be interpreted as a smallest unit of the optical memory (opbit). In a simple system presence of the soliton can be interpreted as logical '1' and the absence of it as '0'. Optical 
